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ABSTRACT 
A major thrust of education is integration of technology in to teaching. In 
the face-to-face classroom, computer mediated communication tools such as 
electronic mail, discussion forums and chat are currently being integrated into 
instruction at a rapid pace. This is especially true in courses that use course 
management systems to deliver content. Are the current integration practices 
leading students to higher levels of cognitive engagement? Faculty members that 
choose to use technology in their teaching practice need to use a sound 
pedagogical framework to structure course tasks that use the technologies. The 
purpose of the study was to identify which Blackboard computer mediated 
communication tools faculty members chose to integrate in their teaching 
practices, with particular interest in the cognitive levels at which tools were 
integrated. Data were gathered via a web-based survey that answered the 
following research questions: 1. What communication tools are faculty members 
using to support instruction, based on Blackboard's communication tools, i.e., 
electronic mail, discussion forum, and virtual classroom (chat)? 2. At what 
cognitive level(s) can use be categorized based on Bloom's hierarchy of 
cognitive levels: 1) knowledge 2) comprehension 3) application 4) analysis 5) 
synthesis and 6) evaluation? Data were gathered using a survey instrument that 
was completed by 91 faculty members at UTK who were using CMC tools in their 
teaching. In summary, electronic mail (e-mail) is the most widely used tool, 
vi 
followed by the discussion forum. Chat is being used at a very low frequency. 
The tools are mainly being used to as a convenience to communicate 
course management issues. Additionally, when the tools are being used to 
support instructional tasks, the middle to upper levels of cognitive engagement 
are rarely reached. Recommendations based on the findings included a 
reexamination of what is intended by integration and suggestions to increase 
faculty development in pedagogical uses of technology in instruction in relation to 
discipline. 
vii 
TABLE OF CONTENTS 
CHAPTER PAGE 
I. INTRODUCTION ................................................................................... 1 
· Statement of the Problem ................................................................. 4 
Purpose of the Study ........................................................................ 6 
Previous Research ........................................................................... 6 
Importance of the Study ................................................................... 7 
Assumptions ......................................................... � ........................... 8 
Limitations ........................................................................................ 8 
Delimitations ..................................................................................... 8 
Definition of Terms ........................................................................... 9 
Research Questions ....................................................................... 10 
Methodology ................................................................................... 11 
Organization of the Study ............................................................... 13 
II. REVIEW OF THE LITERATURE ........................................................ 14 
A Brief Look at the Origins of 
Computer Mediated Communication Tools ..................................... 14 
Use of CMC Tools in Instruction ..................................................... 18 
Pedagogical Uses of CMS Computer Mediated 
Communication Tools in Instruction ................................................ 20 
Teacher-Learner Discourse ............................................................ 24 
Enter Constructivism ...................................................................... 26 
Bloom's Taxonomy ......................................................................... 28 
Summary ........................................................................................ 31 
Ill. METHOD ........................................................................................... 32 
Statement of the Problem ............................................................... 32 
Research Questions ....................................................................... 34 
Research Design ............................................................................ 35 
Population ....................................................................................... 36 
Administration of the Survey ........................................................... 37 
Data Analysis .................................................................................. 38 
Summary ........................................................................................ 38 
IV. Findings of the Study ...................................................................... 39 
Survey Results ............................................................................... 39 
Summary ........................................................................................ 67 
V. Summary and Recommendations .................................................. 69 
Summary ........................................................................................... 69 
Discussion ......................................................................................... 70 
Conclusions ....................................................................................... 75 
Recommendations ............................................................................ 76 
REFERENCES ....................................................................................... 78 
APPENDICES ........................................................................................ 86 
VITA ....................................................................................................... 92 
viii 
LIST OF TABLES 
TABLE PAGE 
4.1. Demographics of survey participants .................................................... 40 
4.2. CMS Computer mediated communication tools used ........................... 42 
4.3. Course tasks that use CMC tools (ranked most to least) ...................... 43 
4.4 Faculty use of tools to engage students at 
Bloom's Taxonomy Level 1 Knowledge .................................................. 46 
4.5. Faculty use of tools to engage students at 
Bloom's Taxonomy Level 2 Comprehension .......................................... 47 
4.6. Faculty use of tools to engage students at 
Bloom's Taxonomy Level 3 Application .................................................. 48 
4.7. Faculty use of tools to engage students at 
Bloom's Taxonomy Level 4 Analysis ...................................................... 49 
4.8. Faculty use of tools to engage students at 
Bloom's Taxonomy Level 5 Synthesis .................................................... 50 
4.9. Faculty use of tools to engage students at 
Bloom's Taxonomy Level 6 Evaluation ................................................... 51 
4.10. Comparison of faculty rank and 
Level 1 Knowledge-Bloom's Taxonomy statement: 
List specific information .......................................................................... 52 
4.11. Chi Square Analysis of faculty rank and 
Level 1 Knowledge-Bloom's Taxonomy: 
List specific information .......................................................................... 52 
4.12. Comparison of faculty rank and 
Level 1 Knowledge-Bloom's Taxonomy statement: 
Define terminology .................................................................................. 53 
4.13. Chi Square Analysis of faculty rank and 
Level 1 Knowledge-Bloom's Taxonomy: 
Define Terminology ................................................................................ 54 
ix 
4.14. Comparison of faculty rank and 
Level 2 Comprehension-Bloom's Taxonomy statement: 
Explain a concept . . . .... ... ...... .. .. •. . ... . ... .... .. . .. . . .. . .. ...... ... . . . .. . . ............. ........ 54 
4.15. Chi Square Analysis of faculty rank and 
Level 2 Comprehension-Bloom's Taxonomy: 
Explain a concept . . . .. . . . .. . . . . . .... . .... .. . . ..... .. . .. ................... ........... . ... ...... . .. . .  55 
4.16. Comparison of faculty rank and 
Level 2 Comprehension-Bloom's Taxonomy statement: 
Order or group information . . ... .. . ....... .. . ...... . . . . . . . . . . .. . . . .. . . . . . . . ... .. . . .. .. . . .... .. .. 56 
4.17. Chi Square Analysis of faculty rank and 
Level 2 Comprehension-Bloom's Taxonomy: 
Order or group information ........................ .. .... . .... . . ... .. ..... ... . . .... . .... . . . . .... 56 
4. 18. Comparison of faculty rank and 
Level 3 Application-Bloom's Taxonomy statement: 
Apply knowledge learned in class ....... ...... . . ....... . .... . . ... . . . .... . .... . .. . .......... 57 
4.19. Chi Square Analysis of faculty rank and 
Level 3 Application-Bloom's Taxonomy: 
Apply knowledge learned in class .. . ......... ... .. .. . .... .. . ... . . .. . . .... . ......... . .. .. .. .  58 
4.20. Comparison of faculty rank and 
Level 3 Application-Bloom's Taxonomy statement: 
Demonstrate the correct use of a method ..... . ... . . ....... . . . . ........ .. . . . . . ... .... . .  59 
4.21. Chi Square Analysis of faculty rank and 
Level 3 Application-Bloom's Taxonomy: 
Demonstrate the correct use of a method .... . ... .. .... .. .. . .............. ........... . .  59 
4.22. Comparison of faculty rank and 
Level 4 Analysis-Bloom's Taxonomy statement: 
Organization of parts .... . ...... ...... . .. ... ...... . . .... . . .. ..... .. .. ... ....... . .... . .............. 60 
4.23. Chi Square Analysis of faculty rank and 
Level 4 Analysis-Bloom's Taxonomy: 
Organization of parts . ... . ......... ... ...... . ...... . ........... ....... . . .. . ... . ..... . . ..... . . ... .. . 60 
4.24. Comparison of faculty rank and 
Level 4 Analysis-Bloom's Taxonomy statement: 
Identify Components ......... .... ..... . ... .. ... . . . . .... . ... . . ..... ............ ...... .......... .... 61 
X 
4.25. Chi Square Analysis of faculty rank and 
Level 4 Analysis-Bloom's Taxonomy: 
Identify components ............................................................................... 62 
4.26. Comparison of faculty rank and 
Level 5 Synthesis-Bloom's Taxonomy statement: 
Propose a plan ....................................................................................... 63 
4.27. Chi Square Analysis of faculty rank and 
Level 5 Synthesis-Bloom's Taxonomy: 
Propose a plan ................... .................................................................... 63 
4.28. Comparison of faculty rank and 
Level 6 Evaluation-Bloom's Taxonomy statement: 
Draw concl·usions .......... ....... .................................................................. 64 
4.29. Chi Square Analysis of faculty rank and 
Level 6 Evaluation-Bloom's Taxonomy: 
Draw conclusions ........... ........................................................................ 64 
4.30. Comparison of faculty rank and 
Level 6 Evaluation-Bloom's Taxonomy statement: 
Conduct peer critique ............................................................................. 65 
4.31. Chi Square Analysis of faculty rank and 
Level 6 Evaluation-Bloom's Taxonomy: 
Conduct peer critique ........ ............... ...................................................... 66 
4.32. Comparison of faculty rank and Level 5 Synthesis-Bloom's 
Taxonomy statement: Make recommendations 
based on information or facts learned in class ........................................ 66 
4.33. Chi Square Analysis of faculty rank and 
Level 5 Synthesis-Bloom's Taxonomy: 
Make recommendations based on information or 
facts learned in class ............................. ................................................. 67 
xi 
CHAPTER I 
INTRODUCTION 
Linking technology with core instructional objectives is what makes good, 
effective use of technology. That's the message we need to communicate. 
It's a process-not a number. 
Margaret Honey 
The broad use of the Internet to support instruction in higher education 
has created many opportunities and challenges for faculty members who. choose 
to use technology in their teaching practices. The Internet and World Wide Web 
revolution had a dramatic impact on learning environments. This revolution, often 
interpreted as the "beginning to the knowledge or information society" challenges 
educators to reevaluate their basic teaching philosophies and to restructure their 
course materials in such a way as to "respond constructively and progressively to 
the technological and social challenges that we are now experiencing" (Kellner, 
2000, p 245). 
Universities and colleges are increasingly restructuring delivery systems 
and curricula to enable faculty to interact with students using electronic 
communication tools (Albright, 2000). According to the 1995 Campus Computing 
Project, 6percent of all college courses used Web-based resources to support 
instruction. Only one in twelve courses was using electronic mail to support 
instruction (Green, 1996). The 2002 National Survey of Information Technology 
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in US Higher Education reported that, 70 percent of college courses utilized 
electronic mail, 50 percent utilized Web resources, and 35.7 percent had a class 
website (Green, 2002). 
During the 1990's, many faculty members created course Web sites to use 
in instruction. The thrust to incorporate the Web in instruction was present, but 
actual skill attainment and implementation proved a daunting task. Faculty 
comfort and skill level using technology has direct relationships with successful 
experiences in the classroom. Many times, faculty resistance is attributed to the 
breakneck speed with which technology changes occur (Rickard, 1999). To learn 
to use technology effectively requires much time and effort (Lynch, 2002). 
Frequently, these challenges have resulted in less-than-desired uses of 
technological tools or an overall resistance to technology. Rickman and 
Grudzinski (2000) found that all faculty in their study, with the exception of the 
most technologically savvy, needed constant classroom support from technology 
support specialists. However, institutional support is lacking in some cases, and 
many colleges and universities do not offer training or support of the technologies 
adopted (Rickard, 1999). Without proper training many faculty struggle with 
learning to use the tools in the classroom and learning occurs on a trial and error 
basis. Public and private struggles can be discouraging to faculty and students. 
Jn recent years, software packages have been made available to assist in 
course development and overall management using the Internet. These software 
packages are referred to as Course Management Systems (CMS). The main 
purpose of CMS packages is to enable faculty to create course Web sites and 
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gain experience teaching with technology (Kuriloff, 2001 ). Faculty can create 
online course content without knowing programming languages, communicate 
electronically with students, and conduct assessments. One of the biggest 
advantages of a CMS package is that faculty can design asynchronous course 
activities and communications that occur outside the face-to-face class 
(Widmayer, 2000). This innovative virtual arena allows faculty to organize 
courses in new and interesting ways (Sherer & Shea, 2002). 
When used effectively, CMS tools such as electronic mail, discussion 
forums and chat foster communities of learning (Akers, 1997). However, effective 
use does not result simply from the use of the tools, but rather the integration of 
the tools in teaching. Lawrence (2002) found that the most effective way to use 
the tools is to incorporate them into the curriculum, making sure all students are 
required to participate._ Gallini and Barron (2002) found in a study of teacher's 
beliefs of Web-infused environments, out of 27 faculty members at a large 
university, approximately 55 percent used live chat and nearly 100 percent used 
electronic mail with their students. F acuity's design of course objectives and 
tasks should challenge students to reach higher levels of learning using these 
technologies (McNabb et al, 1999). The development of meaningful, technology­
based classroom activities requires time, effort and an understanding of 
pedagogical implications. 
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Statement of the Problem 
Many faculty members are caught up in the conundrum of learning 
technology for technology's sake and are not using the tools with an attached 
awareness of cognitive engagement in their courses. Some faculty members 
express impressions that technology will not adequately support their 
instructional goals and negatively affect their classroom time (Hamza and 
Alhalabi, 1999). Gillespie (1998, p. 47) found that faculty members in a traditional 
role, attempting to introduce technology use, "over specify and produce a product 
that emphasizes lower order cognitive tasks and levels of learning." In a recent 
study of technology innovations, Zhao, et al (2002) found that, when a faculty 
member's "pedagogical approaches to teaching were consistent with the 
technology he or she chose to use, the efforts to use the technology were more 
likely to yield positive results" (2002, p. 492). 
CMS tools assist faculty members in the management of their courses 
including streamlining activities and they need to have the opportunity to learn 
about the tools and methods of integration (Sreebny, 1997). While 80percent of 
colleges have course management systems available, faculty only uses these 
tools in 20 percent of courses offered (Lynch, 2002). Given the change that is 
required to integrate these tools effectively, timely faculty development, support, 
and learning materials are gaining importance. Training resources are not readily 
available in many cases, and when they are, lack of time to participate in training 
and other constraints are often an issue. Many faculty members must bear the 
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burden of learning the technology, integration methods and pedagogical 
implications on their own with little guidance. Today's students have varied 
backgrounds with uses of electronic communication tools that present a 
challenge for designing meaningful course objectives and tasks (Fishman 1999, 
cited in Gallini and Barron, 2000). As more instruction includes the use of these 
tools, and course objectives and tasks emerge for electronic environments, 
issues in effective technology use become more important. Are faculty members 
using sound practices to design course objectives that incorporate electronic 
communication tools or are the tools merely a means to conveniently converse 
with students? The current research shows that computer mediated 
communication tools are integrated into teaching simply for convenience without 
thought to pedagogical foundations. Faculty members in higher education are 
"latching onto the most recent wave of technological advance without fully 
considering fundamental practical and evaluative pedagogical issues" (Lane and 
Shelton, 2001 p. 241). "Despite its potential benefits, the effectiveness of 
computer mediated communication when used to support learning in higher 
education is very variable, making it important to identify those factors which best 
predict successful implementations" {Tolmie and Boyle 1 2000 p. 138). 
More research is necessary to explore the selection and use of CMS 
communication tools in instruction. The problem of the study is twofold: (1) to 
identify which CMS communication tools faculty choose to use in instruction, and 
(2) to determine the cognitive levels at which the tools are integrated. 
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Purpose of the Study 
The purpose of the study is to identify which CMS communication tools 
faculty members choose to integrate in their teaching practices, with particular 
interest in the cognitive levels at which tools are integrated. 
Previous Research 
Current research indicates that many faculty members choose to integrate 
communication tools for a variety of reasons. Some are interested in the 
convenience factor the tools provide for communication with students. Others are 
motivated because of administrative pressure, student pressure, and colleague 
pressure. Whatever the reason, most electronic communication tools are 
currently underexploited in teaching. Dougmiamas (1999) found that most uses 
of electronic mail included personal correspondence between students and 
instructor, and students to students. A few research studies have shown that the 
synchronous communication tool, chat, allows students to role-play, encouraging 
higher levels of learning such as reflection, synthesis, and analysis (Reed, 2000). 
Many of today's students arrive on campus knowledgeable about 
technology. Green (2002) found that students expect a technology component in 
courses. Rickman and Grudzinski (2002) also found that students expect a 
technology component in all subject areas. 
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Regardless of the motivation, many faculty are using electron ic 
communication tools, but studies have shown that typical use is focused on lower 
levels of cognition. 
The tools can be great instructional mechanisms or distractions to the 
teaching and learning process. Faculty members must think about technology 
and pedagogy together as they develop course tasks that use electronic 
communication tools. 
Importance of the Study 
Research on faculty uses of technology in instruction is important 
"because educators who are comfortable using technology model positive uses 
of technology to learners" (Kagima p.1, 2001 ). Technology evolves at such a 
rapid pace that the monitoring of trends in the classroom is essential, since 
hardware and software development can overpower the techniques of educators 
(Kamil and lntrator, 1997). 
Conducted at a major research I institution in the Southeastern US that 
has used a CMS system since 1997, the study will identify the primary CMS 
communication tools used in teaching and how they are integrated into practice. 
The findings from the study can assist similar institutions developing training 
opportunities for faculty as well as model uses for faculty to develop in their own 
teaching practice. 
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Assumptions 
The following assumptions apply to the study: 
1. Faculty members who are participants in the study have an active 
CMS account. 
2. Faculty members who participate in the study will provide accurate 
responses to the survey questions. 
Limitations 
The number of respondents, their degree area and their experience with 
online communication may affect the results of the study. Availability of 
participants is limited to those who choose to participate in the study. 
Delimitations 
The study was restricted to faculty who currently have an active CMS 
account at the University of Tennessee, Knoxville. UT uses the Blackboard 
Course Management System as their official CMS package. The study did not 
seek to evaluate current use of computer mediated tools in instruction, its 
purpose was to describe the current uses of the tools in instruction. The study did 
not seek to determine the value that the use of the tools may have contributed to 
instruction. 
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Definition of Terms 
For the purposes of the study, the following terms were defined as: 
Asynchronous: 
Not occurring at the same time. 
Asynchronous Communication: 
Asynchronous communication is communication that does 
not require participants be connected to the communication 
device at the same time. 
Blackboard: 
Course management software package designed to allow 
faculty to create online course content, provide 
communication and assessment tools, and manage courses 
without prior programming knowledge. 
Blackboard Communication Tools: 
For the purposes of the study, the communication tools refer 
to electronic mail, discussion forum, and virtual classroom 
(chat). 
Computer Mediated Communication (CMC): 
Human to human communication by means of messages 
transmitted via computer networks. 
Course Management System (CMS): 
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A software package that allows faculty members to p lace 
course materials online, management course activities and 
communicate with students electronically. 
Electronic Mai l  {E-mail}: 
Transmission of messages over a network. 
Discussion Forum: 
Digital communication tool in which participants with 
interests can exchange open messages. 
Synchronous Communication:  
Digital communication between computers at the same time. 
Virtual Classroom {chat): A real-time communication 
between computer users. 
(Webopedia, 2003) . 
Research Questions 
The following research questions are in the study: 
1 .  Which communication tools are faculty members using to support 
instruction, based on Blackboard's communication tools, i .e. , 
electronic mai l , discussion forum,  and virtual classroom (chat)? 
2 .  At what cognitive level(s) can course tasks be categorized that use 
the communication tools, based on Bloom's hierarchy of cognitive 
levels: 1) knowledge 2) comprehension 3) application 4) analysis 5) 
synthesis and 6) evaluation? 
Methodology 
Categories and questions that comprise a proposed online survey 
instrument were derived from a review of the literature. A review of the literature 
reveals that, while several studies focus on computer-mediated communication, 
very few focus on the use of electronic communication tools and cognitive levels 
of engagement in the classroom. Harrington & Hathaway (1994) cited in Hacker 
and Neiderhauser (2000) state that electronic communications provide avenues 
that lead to deeper learning on the part of students through reflection and 
revising. 
The survey categories for the study were based on the literature review 
and Bloom's Taxonomy. The taxonomy is the conceptual framework for the 
study. The survey was revised based on suggested revisions of committee 
members. 
Following revisions, the survey was administered to faculty via the 
.,Blackboard users listserv during the spring semester 2003. The results of each 
survey were collected electronically in Statistical Services, University of 
Tennessee, Knoxville. The data collected were analyzed using SPSS 11.5 
statistical software. The results from the surveys supported conclusions and 
recommendations suggested for faculty development and training. 
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Bloom's Taxonomy was developed by Benjamin Bloom (1956) and a 
group of psychologists. I t  is a classification of levels of intellectual behavior in 
learning. This taxonomy is often used as a guide in constructing objectives to 
structure learn ing experiences to reach different levels of learning. It consists of 
three domains, the cognitive, the affective and the psychomotor. For the 
purposes of the study, the cognitive domain will be the focus of the framework. 
The cognitive domain consists of six levels of learning. They are 
1) Knowledge - Student recal ls or recognizes information, ideas 
and principles 
2) Comprehension - Student translates, comprehends, interprets 
information based on prior learning 
3) Application - Student selects, transfers, and uses data and 
principles to complete a problem or task with minimum 
assistance 
4) Analysis - Student distinguishes, classifies and rates the 
assumptions, hypotheses, evidence, or structure of a statement 
of question 
5) Syntheses - Student originates, integrates, and combines ideas 
into a product, plan or proposal that is new to him or her 
6) Evaluation - Students appraises, assesses, or critiques on a 
basis of specific standards and criteria (Bloom, 1956) 
The levels move from simple knowledge or recognition of facts (lowest 
level), through increasingly complex levels that are more abstract. Each of the 
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levels can be reached through interaction with electronic media. This taxonomy is 
a widely accepted model for designing instruction and integrating technology. 
Data and information collected from the survey will be used to answer the 
research questions of the study. 
Organization of the Study 
The study is organized into five chapters: 
Chapter One introduces the problem under study, describes the purpose 
of the study, list the research questions, limitations, delimitations and 
assumptions of the study. A list of terms used in the study is also included. 
Chapter Two provides a literature review of the use of electronic 
communication tools in teaching and learning. 
Chapter Three will describes the research methods used in the study 
including a description of the subjects, research design and data analysis. 
Chapter Four discusses the results of the study and Chapter Five provides 
a summary and conclusions of the study, as well as recommendations for future 
studies. 
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CHAPTER 2 
REVIEW OF THE LITERATURE 
The review consists of six sections. First, is a brief discussion of the 
origins of computer mediated communication (CMC) tools. The second section 
outlines the use and nonuse of computer mediated communication tools in 
instruction. The third section discusses pedagogical use of CMC tools and the 
fourth focuses on teacher-learner discourse. The fifth section discusses 
constructivism. An overview of Bloom's Taxonomy is contained in the sixth 
section. 
A Brief Look at the Origins of Computer Mediated Communication Tools 
Computer media communication (CMC) "is the process by which people 
create, exchange, and perceive information using networked telecommunications 
systems (or non-networked computers) that facilitate encoding, transmitting, and 
decoding messages" (December, 2003, para.3). The research reviewed is 
focused on computer mediated communication (CMC) tools, electronic mail (e­
mail, discussion forums, and chat. CMC tools are typically associated with 
distance education. However, these tools are steadily being integrated into face­
to-face instruction. They are a standard part of the toolkit in course management 
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systems. Course management systems (CMS) are software packages that allow 
faculty members to manage their courses electronically and use technology tools 
in teaching. These systems are experiencing a rapid inclusion in the classroom. 
Kenneth Green reported in the 2001 Campus Computing Project, that 73.2 
percent of the institutions sampled reported use of a CMS. This was a jump of 
1 5.4 percent over the 2000 survey (Green, 2001). 
It is important to understand the origins from which our current computer 
mediated communication tools emerged . They resulted as from a merge of 
telecommunications, computers, and networks. The bringing together of these 
elements has provided the capability of delivering educational opportunities that 
are separated by time and space. Ray Tomlinson, an engineer at BBN 
Technologies, created the first computer mediated communication tool, electronic 
mail (e-mail) in the early 1970's. This e-mail software was Internet based and 
was executed on APRANET, which has become today's Internet. The objective 
of e-mail was and is to allow users to communicate with one another by creating 
and sending messages via a network (Griffiths, 2002 para. 20). This tool is 
asynchronous in nature meaning that users do not communicate in real time. 
Today's e-mail systems are much like to original software with the exception that 
the original was strictly text-based (Tomlinson, 2002, para. 5) . 
A discussion forum, another CMC tool, was created as USENET (User's 
Network). Two students from Duke University, Jim Ellis and Tom Truscott, along 
with Steve Bellovin, a computer science graduate student at the University of 
North Carolina created the software in 1979 (EARN Staff, 2003). The original 
15 
philosophy was a communication channel that was asynchronous in nature, and 
that would provide an excellent repository for collaboration, information and idea 
exchange. This system has gone through two generation updates, one in 1982 
by Matt Glickman and Mark Horton to increase efficiency and handle growing 
amounts of information. The second came in 1989 by Henry Spencer and Jeff 
Collyer again to handle massive information exchange growth rate (EARN Staff, 
2003). Internet Relay Chat originally saw its start in 1988. It was created by 
Jarkko Oikarinen, who was working at the Department of Information Processing 
Science at the University of Oulu. He desired a system much like USENET, but 
preferred real time exchange of information (Sternberg 2002, para. 1 ). This led to 
the development of our present day chat tools. Chat is a synchronous 
communication tool thus allowing users to communicate in real time. Each of 
these computer mediated communication tools has experienced fast growth in 
education in recent years, with e-mail being the most popular followed by the 
discussion forum (Sherry, 2000). 
In recent years, the application of these tools in the classroom has grown 
to include more than basic communication (Sherry, 2000). They have enabled 
educators to increase learning beyond classroom walls (Evans, 2000). While the 
use of CMC has traditionally focused on distance education, many faculty 
members are using the tools to supplement their traditional classroom instruction. 
Integration of CMC in instruction in a face-to-face setting or hybrid course is 
relatively new, so there is little empirical research on how the tools are used. 
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Computer mediated communication has exploded with the growth of the 
Internet. More institutions are turn ing to the Web to increase their potential reach 
beyond time and space. On col lege campuses, the use of computers in general 
is "the ru le rather than the exception" (McCol lum, 1 998b, p .  A27 cited in Lane & 
Shelton, 2001 , p. 243) . I n  their report on Teaching with Technology, the National 
Center for Educational Statistics (NCES) reported that during 1 998, 98 percent of 
ful l-time instructional faculty at doctora l  institutions and 97 percent of instructional 
faculty at nondoctoral institutions had access to the Internet. Likewise 69 percent 
of those faculty members were using electronic mail to communicate with their 
students (NCES, 2002). The continued technological advancements coupled with 
massive information flow ensure that technology integration into education is 
going to be an on-going issue. 
As the I nternet became more of an educational tool, the genera l  public 
has also bought into communicating via networks. The UCLA Internet Report 
Year Three, 2003 , states that 87.9  percent of Americans use e-mail or instant 
messaging and 39 .4 percent of their sample had used e-mail to communicate 
with a teacher (Cole , 2003). As the statistics show, much is happening with these 
tools. The use of a d iscussion forum lags somewhat behind e-mai l ,  and the 
research revealed that only a small number of faculty members are using chat. 
The integration of the tools in teaching can be a challenging task. Educators and 
educational researchers have a responsibi l ity to learn how CMS tools are being 
used in instruction. 
1 7  
Use of CMC Tools in Instruction 
Many college faculty members are using communication tools to 
supplement their traditional classroom instruction. The largest body of research 
reviewed reported that the main use of asynchronous and synchronous 
communication tools is mainly for communication and convenience purposes 
(Warburton, Chen, Bradburn, 1998; Strudler & Wetzel, 1999; Sherry, 1999 & 
2000; Dietz-Uhler & Bishop-Clark, 200; Grandgenett, 2001 ; Mitra, Hazen, 
LaFrance, & Rogan, 1999). This is not to say that using the tools in this manner 
is unacceptable; communication is a vital part of learning. The concern is that 
faculty members are not exploiting the technology to lead students to higher 
levels of cognitive engagement. 
Much of the communication consists of course management information 
such as questions and answers about assignments or other course 
requirements. In a study of the use of the Blackboard CMS communication tool 
use at Aurora University, the students rated e-mail and chat use in group 
collaborative work poorly (Kolar, 2001). Kohler noted that students surveyed 
rated most of the CMC assignments that were student led lower than instructor 
led assignments. He felt this was significant because it reflected that faculty 
members are not modeling higher cognitive and constructivist uses of the CMC 
tools for the students. Many students do not understand how to create successful 
collaborations with their peers with the use of such tools. This study also 
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revealed that the discussion forum was being used for posting student 
assignments and general discussion about the course (Kolar , 2001). 
A 2002 study at Duke University revealed that 52 percent of the faculty 
surveyed never used the discussion forum and 80 percent never used the chat 
tool (Duke CIT, 2002). A close examination of faculty comments echoed a theme 
of a need for training on how to use the tools. A 2002 survey of faculty at New 
York University revealed that the CMC tools were used with high frequency, 
particularly e-mail and discussion forum, but the main use was to communicate 
information about courses (ITS NYU, 2002). One faculty member reported that 
students were required to host a discussion, but further explanation was not 
included . Faculty comments to survey included the need for pedagogical training 
in the use of the tools (ITS NYU, 2002). 
A 2001 survey of faculty at the University of Georgia revealed that the chat 
tool was rarely used, and student postings in the discussion forum increased as 
the students read peer postings (Jackson, 2001 ). An interesting finding in the 
Georgia study was that many of the students surveyed felt as though their 
professors needed niore training in the use of the tools. 
The University of Texas at Austin found in a 2001 survey of faculty that 70 
percent were using e-mail in instruction, 43 percent were using discussion forum, 
and 16 percent were using chat (Herndon, 2001). The study states that even 
though these percentages seem somewhat favorable, faculty members "largely 
failed to take advantage of advanced features that can enhance collaboration 
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and learning" (Herndon, 2001 para. 2). The lack of pedagogically sound uses of 
the CMC tools was evident. 
The examination of these studies reveals some reoccurring important 
themes. They expose the fact that collaborative and cognitive uses of CMC tools 
are lacking. When the tools are used, they are incorporated in far more graduate 
level courses than undergraduate level courses. The majority of faculty who are 
surveyed state technical support rather than integration support is important. 
Faculty and faculty development experts need to raise their awareness above 
teaching and learning the technology tools to include innovative ways to use 
them in instruction (Donovan & Macklin, 1998). Although this study does not 
examine student learning, it is interesting to note that most faculty surveyed in 
the aforementioned studies stated that their students had improved their learning 
using the tools. However, no information was given on how or why the use of the 
tools increased learning. Each of the survey stated that they inquired about how 
the tools were being used in instruction; however, their questions did not focus 
on pedagogical uses. 
Pedagogical Use of CMS Computer Mediated 
Communication Tools in Instruction 
To use the tools in ways to engage students in higher cognitive functions 
requires a bringing together of technology and sound pedagogical practices. The 
successful integration to support pedagogically grounded instruction is not an 
easy task. Interestingly, Lewallen (1998) found that 100percent of faculty 
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surveyed used electronic communication tools in their daily life activities, but only 
about one-third of the same faculty used these tools in their teaching 
(Lewallen, 1998). Attitude toward technology and prior use of technology was 
found to be an important element. Mitra, Hazen, LaFrance, and Rogan (1999) in 
a study of faculty use and non-use of such tools, found that users tend to be 
younger faculty that have a history of using the tools. Also, faculty who possess a 
positive attitude about the tools are more likely to use them in instruction. Some 
faculty members are simply unable to connect technology use to teaching. As 
mentioned in the previous section, pedagogic underpinnings in integrating the 
tools have been overlooked in planning and implementation. To many faculty 
members, technology use is often viewed as a separate activity, and does not 
require the same forethought as traditionally formatted course tasks (Pierson, 
2001 ). Pierson, in her study of how technology use related to general teaching 
practice, found that, oftentimes, teachers are not prepared to think about 
technologies in a pedagogical manner. Many of the teachers she stud ied taught 
technology tools to their students the way they themselves learned technology 
tools (Pierson, 2001). She found that teachers conceptualized even the word 
integration differently. Elaborating on models of technology integration, she 
stated, "a teacher who effectively integrates technology would be able to draw on 
extensive content knowledge and pedagogical knowledge, in combination with 
technological knowledge" (p. 427). 
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Figure 1 :  Relationships among content, pedagogical, 
and technological knowledge 
Source: Pierson, M.E. (2001 ). Technology Integration Practice 
as a Function of Pedagogical Expertise, Journal of Research on 
Computing in Education, 33, (4), pp. 413-430. 
Integrating CMC communication tools without ample forethought will 
surely underscore probable misuse. Educators understand that successful 
instruction has content knowledge and pedagogical knowledge. Pierson's 
research suggests, shown in Figure 1, that faculty members who successfully 
integrate technology need to have "technological-pedagogical-content 
knowledge,, (p. 427). 
A few studies did reveal some faculty members uses of CMC that are 
getting at higher lev�ls of cognitive engagement. Daudelin and Richer (1999) 
found successful results in students using an asynchronous communication tool 
to create an electronic journal. The goals of the study were twofold: first, "to 
describe the use of a learning conversation approach integrating e-mail; to 
analyze the evolution of the learning conversation among students" (p. 5). 
Students who attended regular lectures were instructed to keep an electronic 
journal. They. were required to evaluate themselves as learners, and to analyze 
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their learning style, to relate learn ing strategies they used , and to evaluate their 
learning experiences. The findings reported that the journals lead the students to 
higher levels of cognition such as reflection , evaluation, and synthesis . Not 
surprising ly, early in the process some of the students got off topic and 
communicated information not pertinent to the course. Overall , the study found 
that it is feasible to use the tool as a vehicle to support course tasks that lead to 
higher levels of cognition . 
'
1Scholarly attention to CMC and its use in the undergraduate 
communication classroom escalates almost dai ly" (Shelton , Lane, & Waldhart, 
1 999, p. 234). Funaro and Montell ( 1 999) and Denman ( 1 999 cited in Funaro & 
Montell , 1 999, para . 7) in a study at the Stanford Learning Lab, found that the 
extent to which faculty used electron ic communication toots in instruction has a 
profound effect on success in reaching higher cognitive levels in learning . They 
found certain faculty chose discussion forums for "debates and mock tria ls" (para 
22). The main advantage was that the students could have time to reflect and 
gather their thoughts and input without being constrained by the face-to-face 
class time (Funaro et al . ) .  Dietz-Uhler and Bishop-Clark (2001)  found in a study 
of face-to-face versus computer mediated course discussion that discussions of 
course content in the electronic environment led to a deeper and more d iverse 
offering of perspectives. They also found that these electronic discussions often 
carried over to face-to-face sessions. Much of the research reveals that, 
frequently, students that are not l ikely to take part in face-to-face discussion feel 
more comfortable in the electronic environment. They will participate in 
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discussions more often and more honestly (Moller L., 1998 cited in Phares, 
1999). Murphy and Collins (1997) found that faculty and students engaged in 
higher-order thinking using chat by solving problems and coming to consensus 
on course tasks through brainstorming and discussion. A real benefit of chat is 
the ability to brainstorm and problem-solve in real time (Akoi 1995 cited in 
Murphy & Collins, 1997). 
As summed up properly by Lane and Shelton (2001), "Look, it's cool 
technology, let's use it." may well may characterize CMC and other 
communication technology pedagogy to a large degree at present, but we can 
take action to modify that pedagogy can be more accurately and usefully be 
phrased as "Look it's cool technology, let's use it appropriately." {pp. 253-254). 
Teacher-Learner Discourse 
ln the objectivist model of teaching, which has permeated education for 
centuries, the teacher is viewed as the source of knowledge and the learners 
take on a passive role in the learning process (Anastasiades & Retalis, 2001 ). 
Much of the learning focused on rote memorization. 
The objectivist method relies on the professor being the dispenser of 
knowledge. This is typically, what is currently transpiring with CMC use. As 
shown in Figure 2, Tyan and Hong ( 1 998) state that the discussions that flow 
between professor and students in the classroom seldom reach the deep 
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P = Professor 
L =  Learners 
Figure 2: Communication Pattern : Professor transmitting information to 
students 
Adapted from: Hong, Tyan, N. N. T. and Hong, Frank M. (1998, February 18 -
22, 1998). When Western Technology Meets Oriental Culture: Use of 
Computer-Mediated Communication in a Higher Education Classroom. Paper 
presented at the Association for Educational Communications and Technology 
Conference, St. Louis, MO. 
learning level. They further state that it is even more seldom that these types of 
exchanges take place outside the classroom. 
Goodyear (1994) states "there are calls for greater learner autonomy -
both from learners themselves, wanting to take greater control of their learning, 
and from other interested groups, such as employers wanting personnel with a 
demonstrable capacity for on-going self-directed learning and professional 
development" (p. 2). Students can take a more active role in their own learning; 
thus, the learning process is more empowering. CMC tools are excellent vehicles 
for "skill development" beyond "transfer of content" (Gillespie, 1998 p. 45). These 
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tools allow for engagement with course materials beyond the traditional 
classroom time (Evans, 2000). 
Giebler (1999) states that 11if the goal of education is for students to use 
higher-order thinking skills, to become problem-solvers, to understand cause­
and-effect, and to understand deeply, a model other than objectivism is 
mandated for the instructional environment" (p. 2). 
Enter Constructivism 
Jerome Bruner, one of the most influential psychologists of last century, 
and founder of the Harvard Center for Cognitive Studies, contributed much to the 
development of the constructivist framework. Bruner's work builds on the earlier 
work of Jean Piaget. Bruner's work on cognition has had a revolutionizing effect 
on the field of education. The constructivist framework incites that "learning is an 
active process in which learners construct new ideas or concepts based upon 
their current/past knowledge" (Kearsley, 2003, para. 1 ). Constructivism focuses 
on learners engaging with the content and constructing meaning. This is in 
radical contrast with objectivism, where the professor is looked on as a source of 
knowledge. Through interacting with material, students construct knowledge. 
This includes exploration, debating, deep discussion, evaluation, and reflection of 
course materials (Tyan & Hong, 1998). In their study of integrating computer 
mediated communication tools in a constructivist environment, Tyan and Hong 
recommend that the professor's role must shift from an objectivist, passive 
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learning environment to one of constructivist, active learning. Heath and Ravitz 
(2001 )  support this realignment of role as well. They report from a five-year study 
of technology integration that constructivist approaches, coupled with technology, 
fostered active, engaged learning. Their study reported a 25 percent increase in 
the number of faculty members using technology in teaching over the five-year 
period. 
Interestingly, both of these studies revealed that faculty members move 
toward constructivist approaches as they become more comfortable with the 
technology themselves. Siegal, Ward, and Mccoach (2001) echo this finding in 
their research of student participation on a discussion forum. They report that the 
discussion forum provides an excellent "opportunity for the incubation of ideas" 
(p. 11). 
Are computer mediated communication tools designed to foster 
constructivist learning thus leading students to higher levels of cognitive 
engagement? Certainly. CMC tools can foster constructivist learning by enabling 
an "interconnected social and cognitive network of learners, evolving toward 
higher levels of cognitive complexity and knowledge construction" (White, 2002, 
p113). The use of CMC tools enables faculty members to build constructivist 
learning environments. Paired with Bruner's work, the work of Lev Vygotsky, 
when looked upon as a foundation to learning environments, can provide a 
powerful stage for cognitive stimulation to take place. Vygotsky's framework is 
that "social interaction plays a fundamental role in the development of cognition" 
(Kerasley, 2003, para. 1 ). Computer mediated communication tools are very 
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much able to support this type of learning environment. Presently, it is the main 
responsibility of the faculty members to ensure that their use of CMC tools 
enables constructivist-learning opportunities. 
Bloom's Taxonomy 
Developing course tasks that enable students to use CMC tools in a 
sound pedagogical way requires the underpinnings of a time-tested method. Part 
of this methodology is a roadmap of how to structure course objectives. For 
many years educators have incorporated Bloom's Taxonomy in creating course 
objectives to gear course tasks to different levels of cognitive challenge. Bloom's 
Taxonomy was developed by Benjamin Bloom (1956) and a group of 
psychologists. It is a classification of levels of intellectual behavior in learning. 
This taxonomy consists of three domains, the cognitive, the affective and the 
psychomotor. For the purposes of the study, the cognitive domain is the focus. 
The cognitive domain consists of six levels of learning. They are 
knowledge, comprehension, application, analysis, synthesis, and evaluation. The 
levels move from simple knowledge or recognition of facts (lowest level), through 
increasingly complex levels that are more abstract. Each of the levels can be 
incorporated into objectives and tasks to be accomplished through the use of 
computer mediated communication tools. 
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The cognitive domain levels are: 
1. Knowledge 
"The recall of specifics and universals, the recall of methods and 
processes, or the recall of a pattern, structure, or setting. For 
measurement purposes, the recall situation involves little more than 
bringing to mind the appropriate material. " 
2. Comprehension 
"represents the lowest level of understanding. It refers to a type of 
understanding or apprehension such that the individual knows what is 
being communicated and can make use of the material or idea being 
communicated without necessarily relating it to other material or seeing 
its fullest implications." 
3. Application 
"The use of abstractions in particular and concrete situations. The 
abstractions may be in the form of general ideas, rules of procedure, or 
generalized methods. The abstractions may also be technical 
principles, ideas, and theories must be remembered and applied." 
4. Analysis 
"The breakdown of a communication into its constituent elements or 
parts such that the relative hierarchy of ideas is made clear and/or the 
relations between the ideas expressed are made explicit. Such 
analyses are intended to clarify the communication, to indicate how the 
communication is organized, and the way in 
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which it manages to convey its efforts as well as its basis and 
arrangement. "  
5. Synthesis 
"The putting together of elements and parts so as to form a 
whole. This involves the process of working with pieces, parts, 
elements, etc. ,  and arranging and combining them in such a way as 
to constitute a pattern or structure not clearly there before." 
6 .  Evaluation 
"Judgments about the value of material and methods for given 
purposes." (Bloom, 1 956, pp. 201 -207) . 
The taxonomy has verbs for every level that assist faculty members in 
structuring course tasks. For example, level 1 knowledge, contains verbs such as 
list, define, arrange, and order to name a few (DRLN , 2000, para. 3) . A faculty 
member may have students use e-mail to define terms related to course content. 
They may use the discussion forum to have students build a glossary, or chat to 
allow student work groups arrange sequence of items. Level 2 ,  comprehension, 
contains verbs such as identify, explain, and discuss (DRLN, 2000, para. 4). 
Students could use e-mail to explain a concept to their classmates, discussion 
forum or chat to identify people, places, or things, and chat to discuss their 
explanation of a concept. Level 3, application, contains verbs such as apply, 
demonstrate, and interpret (DRLN, 2000, para. 5). Students could use any of the 
tools to apply knowledge learned in class, demonstrate a concept, or interpret 
terms. Level 4 ,  analysis, contains verbs such as compare, contrast, and question 
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(DRLN, 2000, para. 6). Students could use the tools to compare and contrast 
theories or concepts, views, or they could question theories or views. Level 5 ,  
synthesis, contains verbs including formulate, propose, and recommend (DRLN , 
2000, para. 7). Students, using CMC tools, could formulate a plan of action to 
complete a project, propose a project, or make recommendations for projects 
based on knowledge acquired in class. Level 6, evaluation,  contains verbs 
including argue, critique, and defend (DRLN, 2000, para. 3). CMC tools could be 
used to present a point of view and argue that point of view, conduct a peer 
critique, or take a position of a person in history and defend that position .  
Summary 
Faculty members are currently using CMS computer mediated 
communication tools in instruction, but the research shows that much of this 
integration is being done with little forethought of underlying pedagogy. 
Numerous studies show that use is increasing and faculty awareness of the lack 
of pedagogy is evident. It is important that faculty members do not integrate the 
use of the tools simply for technologies' sake (Kuriloff, 2001 ) .  Sound instructional 
design, creating higher order learning opportunities via CMC tools, calls for a 
underlying pedagogy guiding creation of student activities, including the use of 
the tools to reach the learning outcomes. 
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CHAPTER I l l  
METHOD 
Statement of the Problem 
Technology is continuing to be a driving force in the 
Most college and university campuses have and continue 1 
to technology integration. For faculty members, this is exci1 
Many faculty members are caught up in the conundrum of 
technology's sake and are not using the tools with an attac 
cognitive engagement in their courses. Some faculty memt 
impressions that technology will not adequately support the 
and negatively affect their classroom time (Hamza and Alh, 
(1998, p. 47) found that faculty members in a traditional roh 
introduce technology use, "over specify and produce a proc 
lower order cognitive tasks and levels of learning." In a rec, 
technology innovations, Zhao, et al (2002) found that, when 
"pedagogical approaches to teaching were consistent with t 
she chose to use, the efforts to use the technology were me 
positive results" (2002, p. 492). 
CMS tools assist faculty members in the managemer 
including streamlining activities and they need to have the o 
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about the tools and methods of integration (Sreebny, 1 997). While 80percent of 
colleges have course management systems available, faculty only uses these 
tools in 20 percent of courses offered (Lynch, 2002). Given the change that is 
required to integrate these tools effectively, timely faculty development, support, 
and learning materials are gaining importance. Training resources are not readily 
available in many cases, and when they are, lack of time to participate in training 
and other constraints are often an issue. Many faculty members must bear the 
burden of learning the technology, integration methods and pedagogical 
implications on their own with little guidance. Today's students have varied 
backgrounds with uses of electronic communication tools that present a 
challenge for designing meaningful course objectives and tasks (Fishman 1 999, 
cited in Gallini and Barron, 2000). 
As more instruction includes the use of these tools, and course objectives 
and tasks emerge for electronic environments, issues in effective technology use 
become more important. Are faculty members using sound practices to design 
course objectives that incorporate electronic communication tools or are the tools 
merely a means to conveniently converse with students? The current research 
shows that computer mediated communication tools are integrated into teaching 
simply for convenience without thought to pedagogical foundations. Faculty 
members in higher education are " latching onto the most recent wave of 
technological advance without fully considering fundamental practical and 
evaluative pedagogical issues" (Lane and Shelton, 2001 p. 241 ) .  "Despite its 
potential benefits, the effectiveness of computer mediated communication when 
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used to support learning in higher education is very variable, making it important 
to identify those factors which best predict successful implementations" (Tolmie 
and Boyle, 2000 p. 1 38). 
More research is necessary to explore the selection and use of CMS 
communication tools in instruction. The problem of the study is twofold: ( 1 ) to 
identify which CMS faculty choose to use in instruction, and (2) to determine the 
cognitive levels at which the tools are integrated. 
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Research Questions 
For the purposes of the study, the following research questions were 
investigated: 
1 .  Which communication tools are faculty members using to 
support instruction, based on Blackboard's communication tools, 
i .e. , electronic mail, discussion forum, and virtual classroom (chat)? 
2.  At what cognitive level(s) can use of the tools be classified 
based on Bloom's hierarchy of cognitive levels: 1 )  knowledge 2) 
comprehension 3) application 4) analysis 5) synthesis and 6) 
evaluation? 
Research Design 
The research methodology chosen to answer the research questions for 
this study is descriptive research. Descriptive research seeks to describe current 
or past phenomena. The data collected for this study was gathered using a web­
based survey. The survey was constructed using SPSS Data Entry Builder 
software program by SPSS Inc. Surveys are an excellent method of asking 
people about their "attitudes, behaviors, opinions, and beliefs" (Polland, 1998), 
para. 4). "Web surveys are an extremely promising method of data collection" 
(Schillewaert, Langerak, & Duhamel, 1998, cited in Mertler, 2002, p.49). The 
survey is an appropriate means of gathering information under three conditions: 
when the goals of the research call for quantitative and qualitative data, when the 
information sought is specific and familiar to the respondents and the researcher 
has prior knowledge of the responses likely to emerge. The questions on the 
survey were grouped into three categories. The first category asked which CMS 
computer mediated communication tools faculty members were using. This 
category directly related to research question one. The second category asked 
how the tools were being used in instruction. This category directly related to 
research question two. The third category gathered relevant demographic 
information. This information was used to compare faculty rank with cognitive use 
of the CMC computer mediated communication tools. 
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Population 
The study was restricted to UTK full-time faculty members who have a 
current CMS account and subscribe to the Blackboard Users Listserv. For the 
purposes of this study, full-time faculty was defined as those faculty members 
with the rank of full professor, associate professor, assistant professor, or 
instructor. 
During the spring semester, 2003, a web-based survey was administered 
to faculty members who are subscribed to the Blackboard listserv. The listserv is 
used to communicate with all instructors regarding administrative issues with the 
system. It is for broadcast purposes only and is not used for discussions among 
the members. Faculty self-subscribe to the listserv during the completion of the 
required course (certification) to obtain an account. Completing the required 
course and subscription to the listserv does not ensure that they are actively 
using the Blackboard system. In fact, many faculty members at any given time 
have an active subscription and account but choose not to use the system. 
Faculty complete the required CMS course based on available time to attend the 
required session, and that may or may not have a direct relationship to when 
they begin using it in the classroom. 
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Administration of the Survey 
An online survey (Appendix B)  was administered to full-time faculty who 
had a current subscription to the listserv. The survey was constructed from a 
review of the literature. Experts in technology integration and the researcher's 
committee reviewed the survey. Based on the input from the experts and 
committee members, the survey was modified into its final form. 
At the time the survey was administered, approximately 905 full-time 
faculty members were subscribed. This process included posting a cover letter to 
the listserv (ci_users@listserv.utk.edu).The cover letter (Appendix A) was posted 
to inform about the study, the type of data to be collected, risks involved, 
timeframe, and a hyperlink to the survey. On April 24, 2003, the cover letter was 
posted with a request for completion of the survey by May 7, 2003. Two follow-up 
electronic mail messages were sent via the listserv during the two-week time 
span as a reminder. Of the 905, 1 05 faculty members chose to respond. Of the 
remaining 1 05 responses ,  91  faculty members answered yes to question 1 ,  "Are 
you using Blackboard Communication Tools in Instruction?" and 1 3  faculty 
members responded no. One response was logged by the computer as missing 
demographic information. The information from the use of the tools of this 
particular faculty member is not included in the chi square analysis. 
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Data Analysis 
To compare rank in relation to tool use, chi square analysis was used. 
Alpha was .05. All computations were performed using SPSS 11.5 statistical 
software by SPSS, Inc. Findings were reported as a list of frequencies and 
percentages. They are listed in tables. 
Responses to open-ended question items were listed and tallied. They 
were grouped into like areas and sorted and reported in the order of the most 
frequent response. 
Summary 
The purpose of this study was to describe the computer mediated 
communication tools faculty members are currently using in their instruction with 
particular interest in the cognitive levels at which tools were integrated. This was 
accomplished via a web-based survey administered to faculty at the University of 
Tennessee, Knoxville, during the spring semester, 2003. 
The descriptive data for the study were collected using a web-based 
survey. The survey, Integration of Blackboard's Communication Tools in 
Instruction (Appendix B), was administered to full-time faculty that were 
subscribed to the Blackboard users listserv. Open-ended questions provided 
further information regarding faculty member's integration of the tools in 
instruction. 
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Chapter IV 
FINDINGS OF THE STUDY 
Survey Results 
During the spring semester , 2003, 105 faculty members completed the 
survey. The total rate was 11.6 percent. Of those 105 responses, 91 answered 
yes to the use of the Blackboard communication tools, which yielded a useable 
response rate of 10 percent. 
Table 4.1 shows the demographics of the survey 46.2 percent (n=42) were 
instructors, 22 percent (n=20) were assistant professors, 17.6 percent (n=16) 
were full professors, and 13.2 percent (n=12) were associate professors. Of the 
respondents, 1 faculty member did not specify their rank in the survey. In relation 
to amount of service, 58.2 (n=53) indicated that they have taught at UTK 5 years 
or less, 22 percent (n-20) indicated that they have taught at UTK 11 years or 
more. 18.7 percent (n=17) indicated that they had taught at UT for 6 - 10 years. 
This amount of service is reported in Table 4.1. 
The first part of the survey was specific as to which CMS computer 
mediated communication tools faculty were using in their instruction. The second 
question in the first part asked if they were using electronic mail in instruction. As 
reported, 95.7 percent (n=88) indicated that yes, they were using e-mail . 
Additionally, 4.3 percent (n=4) indicated that they were not using e-mail. The next 
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Table 4.1 Demographics of survey participants 
- - - - - ---- - -
RANK 
- - -
Frequency Percent 
Professor 16 17.6 
Associate Professor 12 13.2 
Assistant Professor 20 22.0 
Instructor 42 46.2 
Total 90 98.9 
System 1 1.1 
Total 91 100.0 
I 
- -
AMOUNT OF SERVICE 
Frequency Percent 
5 years or less 53 58.2 
6 - 10 years 17 18.7 
11 or more 20 22.0 
Total 90 98.9 
System 1 1.1 
Total 91 100.0 
question asked if they were using the discussion forum. f n the responses, 34. 1  
percent (n=34) indicated that yes they were using the discussion forum. Of the 
respondents, 65.9 percent (n=60) indicated that they were not using the 
discussion forum. Next, facu lty members were asked if they used chat in 
instruction. As reported, 1 1 .8 percent (n=1 1 ) indicated yes, they were using chat. 
A large number, 88.2 percent (n=82) indicated that no, they are not using chat in 
their instruction. This information is reported in Table 4.2 and Figure 3 .  
As the data reveals, electronic mail use is  the highest of the three tools 
examined. The discussion forum is being used by less than half the faculty 
members surveyed , and chat is only being used at a low level . 
The second section of the survey col lected data on the use of the tools. 
The aim was to see at how the tools were being used and at what cogn itive 
levels the tools were being used . The analysis revealed that overall ,  facu lty are 
not using the tools to a great extent. Of the facu lty who responded that they used 
the tools to require certain course tasks of their students, levels 1 Knowledge, 3 
Application , and 5 Synthesis of Bloom's Taxonomy were the most widely used . 
This was somewhat of a surprise to the researcher. Past research has shown 
that faculty members have remained on the lower levels of cognitive 
engagement. This is especially been true of tools that are more difficult to l ink to 
course objectives and goals. Table 4 .3 contains the numbers and percentages of 
faculty members who are frequently to sometimes ( col lapsed) using the tools to 
support instruction and at what cognitive levels the tools are being used based 
on Bloom's Taxonomy. 
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Table 4.2 CMS Computer mediated communication tools used 
Specifically , are you 
using electronic 
mail? 
Specifically, are you 
using discussion 
forums? 
Specifically, are you 
using the virtual 
classroom (chat)? 
Yes No 
Cou nt pe rcent Count percent 
88 (95.7%) 4 (4.3%) 
31  (34. 1 %) 60 (65.9%) 
1 1  ( 1 1 .8%) 82 (88.2%) 
Specific Tool Use 
100 ---------------, 
■ E-mail 
■ Discussion Forum 
□Chat 
80 
60 
40 
20 
0 
Figure 3: How many faculty members are using each of the tools 
Table 4.3 Course tasks that use CMC tools (ranked most to least) 
1 Course Tasks Count Percentage 
List specific information (L 1) 52 57.8 
Apply knowledge learned in class (L3) 50 57.4 
Make recommendations based on information or facts (LS) 46 53.5 
Draw conclusions (L6) 45 51.7 
Explain a concept (L2) 43 49.4 
Define terminology (L 1) 39 44.3  
Conduct a peer critique(L6) 35 41.7 
Propose a plan (LS) 35 41.·6 
Demonstrate the correct use of a method (L3) 34 39.1 
Identify Components (L4) 33 37.9 
Order or group information (L2) 33 37.5 
Organization of parts (L4) 31 36.5 
(Bloom's Taxonomy level indicated in parentheses) 
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Interestingly, the comments by the faculty member revealed much about 
how they are using the e-mail. Some of the comments were: 
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1. "To communicate with students about course information, extra 
credit opportunities, class schedule changes, and general 
reminders." 
2. "Remind students of deadlines; inform them of events, activities 
and developments related to the course that might interest them." 
3. "To communicate assignment updates; clarify assignments, receive 
electronic submission of assignments." 
The use of the discussion, likewise, had similar comments, although a few 
were moving toward cognitive engagement: 
1. "For students to post reviews and commentaries. Also as an 
alternative location for questions about class, lectures, and other 
materials." 
2. "I principally use discussion forums to provide example situations 
and have students discuss application of course content to 
situations/propose solutions based on course content. " 
Chat, as reported, has very low use in instruction. The comments did 
reveal a few uses for chat. Again, the information reflects some use in 
course management as well as instruction. 
1. "Special occasion speaking and impromptu speeches. " 
2. "Online chats with experts in the field, last minute homework 
help, help sessions for exams." 
This section asked the faculty members to react to statements that 
add ressed the cognitive levels course tasks are classified that require the use of 
CMC tools. These levels of cognitive classification were derived from Bloom's 
Taxonomy. The statements were structured with verbs from Bloom's Taxonomy. 
The first two statements related to the lowest level of Bloom's taxonomy, the 
knowledge level. Knowledge "includes those behaviors and test situations which 
emphasize the remembering, whether by recognition or recall, of ideas, material 
or phenomena" (Bloom, 1956, p. 201). Nearly a third , (32.2 percent) (n=29) faculty 
members responded that they frequently use the communication tools in course 
tasks that require students to list specific information. A quarter, (25.6 percent) 
(n=23) sometimes require the students to use the tools in this manner, and 42.2 
percent (n=38) rarely require their students to use the tools to list specific 
information. Only 12.5 percent (n=11) of the faculty members reported that they 
frequently require their students to use the tools to d efine terminology, 31.8 
percent (n=28) reported that they sometimes require their students to use the 
tools in this manner, and 55.7 percent (n=49) reported that they rarely require 
their students to use the tools in this manner. This infOfmation is reported in 
Table 4.4. 
Level 2, comprehension, "represents the lowest level of understanding. I t  
refers to a type of understanding or apprehension such that the individual knows 
what is being communicated and can make use of the material or idea being 
communicated without necessarily relating it to other material or seeing its fullest 
implications" (Bloom, 1956, p. 204). In this level, 26.4  percent (n=23) of faculty 
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list specific 
information 
Table 4.4 Faculty use of tools to engage students at 
Bloom's Taxonomy Level 1 Knowledge 
Frequently SomeUmes Rare·l:y 
Count % Count % Co,unt % 
29 (32.2%) 23 (25.6%) 38 (42.2%) 
define terminology 1 1  (1 2.5%) 28 (31 .8%) 49 (55.7%) 
members responded that they frequently use the communication tools to require 
students explain a concept. 23 percent (n=20) sometimes use the tools in this 
manner, and 50.6 percent (n=44) rarely require students to use the 
communication tools to explain a concept. Also in level 2 is order or group 
information. 1 8.2 percent (n= 1 6) frequently require students to use the tools to 
order or group information, 19.3 percent (n= 1 7) sometimes require students to 
use the tools to order or group information, and 62.5 percent (n=55) rarely require 
students to use the tools in this manner. This information is reported in Table 4.5. 
Level 3, application, "is the use of abstractions in particular and concrete 
situations. The abstractions may be in the form of general ideas, rules of 
procedure, or generalized methods. The abstractions may also be technical 
principles, ideas, and theories must be remembered and applied" (Bloom, 1 956, 
p. 205). 44.8 percent (n=39) faculty members responded that they frequently 
require their students to use the communication tools to apply knowledge learned 
in class, 1 2.6 percent (n= 1 1 ) sometimes require their students to use the tools to 
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Table 4.5 Faculty use of tools to engage students at 
Bloom's Taxonomy Level 2 Comprehension 
Frequently Someti1mes Ra reliy 
Count % Count % Count % 
- --
explain a concept 
order or group 
information 
23 (26.4%) 20 (23.0%) 44 (50.6%) 
16  (1 8.2%) 1 7  (1 9.3%) 55 (62.5%) 
apply knowledge, and 42.5 percent (n=37) rarely require their students to use the 
tools in this manner. Also jn level 2, the faculty members were asked if they use 
the tools to require their students to demonstrate the correct use of a method. 
Additionally, 23 percent (n=20) reported that they frequently used the tools in this 
manner, 16. 1  percent (n=1 4) reported that they sometimes used the tools in this 
manner, and 60.9 percent (n=53) reported that they rarely used the tools in this 
manner. This information is reported in Table 4.6. 
Level 4, analysis, is "the breakdown of a communication into its 
constituent elements or parts such that the relative hierarchy of ideas is made 
clear and/or the relations between the ideas expressed are made explicit. Such 
analyses are intended to clarify the communication, to indicate how the 
communication is organized, and the way in which it manages to convey its 
efforts as well as its basis and arrangement" (Bloom, 1 956, p. 205). Faculty 
members were asked if they used the communication tools to require their 
students to complete an organization of parts. Additionally, 1 1 .8 percent (n= 10) 
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Table 4.6 Faculty use of tools to engage students at 
Bloom's Taxonomy Level 3 Application 
apply knowledge 
learned in class 
demonstrate the 
correct use of a 
method 
Frequently SomeUmes Rarely 
Count % Count % Count % 
39 (44.8%) 11 (12.6%) 37 (42.5%) 
20 (23.0%) 14 (16.1%) 53 (60.9%) 
responded that they frequently used the tools in this type of exercise, 24.7 
percent (n=21) responded that they sometimes used the tools in this type of 
exercise, and 63.5 percent (n=54) responded that they rarely used the tools in 
this type of exercise. Also in level 4, faculty members were asked if they require 
students to use the tools to identify components. Additionally, 16.1 percent 
(n=14) reported that they frequently required their students to use the tools in this 
manner. Additionally, 21.8 percent (n= 1 9) sometimes used the tools in this 
manner, and 62.1 percent (n=54) rarely used the tools in this style. This 
information is reported in Table 4.7. 
Level 5, synthesis, is an abstract level of cognitive engagement. Synthesis 
is "the putting together of elements and parts so as to form a whole. This involves 
the process of working with pieces, parts, elements, etc., and arranging and 
combining them in such a way as to constitute a pattern or structure not clearly 
there before" (Bloom, 1956, p. 206). For level 5 tasks, faculty members were 
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Table 4. 7 Faculty use of tools to engage students at 
Bloom's Taxonomy Level 4 Analysis 
organization of parts 
identify components 
Frequently Sometimes Rarely , 
Count % Count % Count % 
1 0  (1 1 .8%) 21 (24.7%) 54 (63.5%) 
14 ( 16 . 1 %) 1 9  (21 .8%) 54 (62. 1 %) 
asked if they required their students to use CMC tools to propose a plan. 21 .4 
percent (n= 1 8) reported that they frequently required their students to use the 
tools to propose a plan, 20.2 (n= 1 7) reported that they sometimes used the tools 
in this manner, and 58.3 percent stated that they rarely used the tools in this 
manner. Also in level 5, faculty members were asked if they required their 
students to use CMC tools to make recommendations based on information or 
facts. 29. 1 percent (n=25) reported that they frequently did , 24.4 percent (n=2 1 )  
reported that the sometimes required this and 46.5 percent (n=40) reported that 
they rarely required th is of students. This information is reported in Table 4.8. 
Level 6 ,  evaluation , is concerned with making Cljudgments about the value 
of material and methods for given purposes" (Bloom, 1 956, p. 207) . In level 6, 
32.3 percent (n=28) of faculty members reported that the frequently use the tools 
to require students to draw conclusions, 1 9 .5 percent (n=1 7) sometimes require 
this of their students, and 48.3 percent (n=42) rarely require this of their students. 
Also in level 6, 1 5.5 percent (n=1 3) responded that they frequently required 
49 
Table 4.8 Faculty use of tools to engage students at 
Bloom's Taxonomy Level 5 Synthesis 
propose a plan 
Make 
recommendations 
based on 
information or facts 
Frequently Sometimes. Rarely 
Count % Count % Count % 
18 (21.4%) 17 (20.2%) 49 (58.3%) 
25 (29.1%) 21 (24.4%) 40 (46.5%) 
students to use the tools to conduct a peer critique, 26.2 percent (n=22) 
sometimes require their students to use the tools in this manner, and 58.3 percent 
rarely require the students to use the tools to conduct a critique. This information 
is reported in Table 4.9. 
As reported in the data, few faculty members are using the tools to 
support course tasks that are structured to reach cognitive levels. A chi square 
analysis was calculated to compare faculty rank with cognmve level of use of the 
tools. The researcher was interested to discover if there was a relationship 
between the use of the tools and faculty rank. One might predict that younger 
faculty may be more interested in integrating technology tools in instruction .  
Younger faculty members oftentimes have had more exposure to technology. 
Many times, higher comfort levels with technology use result in the development 
of course tasks that require higher levels of cognitive engagement. Higher levels 
of understanding of technology result in higher levels of application. Alpha for the 
chi square analysis was .05. 
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Table 4.9 Faculty use of tools to engage students at 
Bloom's Taxonomy Leve'I 6 Evaluation 
1 Frequently Sometimes Ra rely  
Count % Cou nt % Cou nt % 
draw conclusions 28 (32.2%) 17  (1 9.5%) 42 (48.3%) 
conduct peer critique 1 3  (1 5.5%) 22 (26.2%) 49 (58.3%) 
The comparison of Level 1 Knowledge question regarding the use of the 
CMS computer mediated communication tools to require students to l ist specific 
information and faculty rank revealed that there was no significance between the 
levels of rank and the use of the tools to engage students at the lowest level, 
Knowledge, of Bloom's Taxonomy. Table 4. 1 0  l ists the distribution of use of the 
tools to engage students at th is level. I nterestingly, the data revealed that it is not 
necessarily the faculty members at the instructor or assistant professor level that 
are engaging students at higher levels. Table 4. 1 1  contains the analysis of chi 
square for this level. There was no significant difference. The comparison of 
Level 1 Knowledge question regarding the use of the CMS computer mediated 
communication tools to require students to define terminology and faculty rank 
revealed that there was no significance between the levels of rank and the use of 
the tools to engage students at the lowest level of Bloom's Taxonomy. 
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Table 4.1 0  Comparison of faculty rank and 
Level 1 Knowledge-Bloom's Taxonomy statement: 
List specific information 
Ust specific information 
Frequentlly Sometimes Rare·ly 
Count % Count % Count % 
Professor 
Associate 
Professor 
Assistant 
Professor 
Instructor 
9 56.3% 3 18.8% 4 
5 41.7% 2 16.7% 5 
5 25% 6 30% 9 
10 24.4% 12 29.3% 19 
Table 4.1 1  Chi Square Analysis of faculty rank and 
Level 1 Knowledge-Bloom's Taxonomy: 
List specific information 
, Bloom's Taxonomy Statement L 1 Chi Square, df, p value 
List specific information x2=6.12, df=6, p=.358 
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25% 
41.7% 
45% 
46.3% 
Table 4.12 lists the distribution of use of the tools to engage students at this 
level. Again, one can see that there is no big difference in the levels of 
engagement and faculty rank. Interestingly, 50 percent of the faculty members, 
regardless of  rank, are rarely using the tools in their classroom instruction. Table 
4.13 contains the analysis of chi square for this level. There was no significant 
difference. 
The comparison of Level 2, Comprehension question regarding the use of 
the CMS computer mediated communication tools to require students to explain 
a concept and faculty rank revealed that there was no significance between the 
levels of rank and the use of the tools to engage students at the second level of 
Bloom's Taxonomy. Table 4.14 lists the distribution of use of the tools to engage 
Table 4.1 2  Comparison of faculty rank and 
Level 1 Knowledge-Bloom's Taxonomy statement: 
- - -
Define terminology 
Define termi,nology 
Frequently Sometimes Rarely 
Count % Count % Cou nt % 
Professor 3 20% 3 20% 9 60% 
Associate 3 25% 3 25% 6 50% Professor 
Assistant 1 5.3% 6 31.6% 12 63.2% Professor 
Instructor 4 9.8% 16 39% 21 51.2% 
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Table 4.1 3  Chi Square Analysis of faculty rank and 
Level 1 Knowledge-Bloom's Taxonomy: 
- -
Define Terminology 
Bloom's Taxonomy Statement L 1 Ch i  Square ,  df1 p value 
Define terminology X =5. 1 2 , df=6, p=.529 
Professor 
Associate 
Professor 
Assistant 
Professor 
Instructor 
54 
Table 4.1 4  Comparison of faculty rank and 
Level 2 Comprehension-Bloom's Taxonomy statement: 
Explain a concept 
Expla in  a concept 
Frequently Sometimes Rarely 
Count % Count % Count % 
- - - -
3 33.3% 5 1 6.7% 7 50% 
4 31 .6% 2 1 0.5% 6 57.9% 
6 25% 2 27.5% 1 1  47.5% 
1 0  26.7% 1 1  23.3% 1 9  50% 
students at this level. Again, the data reveals that the tools are rarely used for 
these types of tasks, and when they are, there is no relationship to rank. This 
was an important finding due to the fact that much of the research states that 
younger faculty are usually the adopters of technology in instruction. 
Table 4. 15 contains the analysis of chi square for this level. There was no 
significant difference. 
The comparison of Level 2, Comprehension question regarding the use of 
the CMS computer mediated communication tools to require students to order or 
group information and faculty rank revealed that there was no significance 
between the levels of rank and the use of the tools to engage students at the 
third level of Bloom's Taxonomy. Table 4. 16 lists the distribution of use of the 
tools to engage students at this level . Table 4. 17 contains the analysis of chi 
square for this level. There was no significant difference. 
Table 4.1 5  Chi Square Analysis of faculty rank and 
Level 2 Comprehension-Bloom's Taxonomy: 
Explain a concept 
Bloom's Taxonomy Statement L2 Chi  Square, df, p va lue 
Explain a concept x:2==3.49, df=6, p=.745 
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Table 4.1 6  Comparison of faculty rank and 
Level 2 Comprehension-Bloom's Taxonomy statement: 
Order or group information 
Order or g1 roup i1nformatiion 
FrequenUy Sometimes Rarnl1y 
Cou nt % Count % Count % 
Professor 
Associate 
Professor 
Assistant 
Professor 
Instructor 
- - -
5 31.3% 4 25% 
3 25% 3 25% 
1 5.6% 1 5.6% 
7 17.1% 9 22% 
7 
6 
16 
25 
Table 4.17  Chi Square Analysis of faculty rank and 
Level 2 Comprehension-Bloom's Taxonomy: 
Order or group information 
Bloom's Taxonomy Statement L2 Chi  Square, df, p value 
Order or group information x,2=8.96, df=6, p=.175 . 
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43.8% 
50% 
88.9% 
61% 
The comparison of Level 3, Application question regarding the use of the 
CMS computer mediated communication tools to require students to apply 
knowledge learned in class and faculty rank revealed that there was no 
significance between the levels of rank and the use of the tools to engage 
students at the third level of Bloom's Taxonomy. Table 4. 1 8  lists the distribution 
of use of the tools to engage students at th is level. Table 4. 1 9  contains the 
analysis of chi square for this level. There was no significant difference. 
The comparison of Level 3, Application question regarding the use of the 
CMS computer mediated communication tools to require students to demonstrate 
the correct use of a method and faculty rank revealed that there was no 
significance between the levels of rank and the use of the tools to engage 
students at the third level of Bloom's Taxonomy. 
Table 4.18  Comparison of faculty rank and 
Level 3 Application-Bloom's Taxonomy statement: 
Apply knowledge learned in class 
- - - -
Apply knowledge learned in cl!ass 
Frequently Sometimes Rarre- ly 
Count % Count % Count % 
Professor 5 33.3% 1 .06% 9 60% 
Associate 4 33.3% 1 8.3% 7 58.3% Professor 
Assistant 1 0  52 .6% 4 21 . 1 %  5 26.3% Professor 
Instructor 20 50% 6 1 5% 14  35% 
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Table 4.1 9  Chi Square Analysis of faculty rank and 
Level 3 Application-Bloom's Taxonomy: 
Apply knowledge learned in class 
1 Bloom's Taxonomy Statement L3 Chi Square ,  df, p value 
Apply knowledge learned in class x,2=9�07, df=6, p=. 1 69 
Table 4.20 lists the distribution of use of the tools to engage students at 
this level. Table 4.21 contains the analysis of chi square for this level. There was 
no significant difference. 
The comparison of Level 4, Analysis question regarding the use of the 
CMS computer mediated communication tools to require students to use the 
tools to organize parts of a whole and faculty rank revealed that there was no 
significance between the levels of rank and the use of the tools to engage 
students at the third level of Bloom's Taxonomy. There was no significant 
difference. Table 4.22 lists the distribution of use of the tools to engage students 
at this level. Table 4.23 contains the analysis of chi square for this level. 
The comparison of Level 4, Analysis question regarding the use of the 
CMS computer mediated communication tools to require students to use the 
tools to identify components and faculty rank revealed that there was no 
significance between the levets of rank and the use of the tools to engage 
students at the third level of Bloom's Taxonomy. 
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Professor 
Table 4.20 Comparison of facu lty rank and 
Level 3 Appl ication-Bloom's Taxonomy statement: 
Demonstrate the correct use of a method 
Demonstrate the correct use of a method 
Freq, uentl y  Sometimes Rarety 
Count % Count % Count % 
5 33.3% 1 .06% 9 60% 
Associate 4 33.3% 1 8.3% 7 58.3% Professor 
Assistant 10 52.6% 4 21.1% 5 26.3% Professor 
Instructor 20 50% 6 15% 14 
Table 4.21 Chi Square Analysis of faculty rank and 
Level 3 Application-Bloom's Taxonomy: 
Demonstrate the correct use of a method 
- -� - -
Bloom's Taxonomy Statement L3 Chi  Square ,  df� p vall �e 
Demonstrate the correct use of a method x. =1.55, df=6, p= .955 
35% 
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Table 4.22 Comparison of faculty rank and 
Level 4 Analysis-Bloom's Taxonomy statement: 
Organization of parts 
Organization of parts 
Frequently Sometimes Rarely 
Count % Count % Count % 
Professor 
Associate 
Professor 
Assistant 
Professor 
Instructor 
4 
2 
3 
11 
- - -
28.6% 2 
16.7% 2 
15.8% 3 
26.8% 7 
14.3% 8 
16.7% 8 
15.8% 13 
17.1% 23 
Table 4.23 Chi Square Analysis of faculty rank and 
Level 4 Analysis-Bloom's Taxonomy: 
Organization of parts 
Bloom's Taxonomy Statement L4 Chi Square, dfJ p val ue 
Organization of parts x2=6.03, df=6, p= .420 
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57.1% 
66.7% 
68.4% 
56.1% 
There was no significant difference. Table 4.24 lists the distribution of use of the 
tools to engage students at this level. Table 4.25 contains the analysis of chi 
square for this level. 
The comparison of Level 5, Syntheses question regarding the use of the 
CMS computer mediated communication tools to require students to use the 
tools to propose a plan and faculty rank revealed that there was no significance 
between the levels of rank and the use of the tools to engage students at the 
third level of Bloom's Taxonomy. As the data reveals, most faculty members are 
not using the tools in this manner and when they are as many professors are 
engaging the tools as instructors. 
Professor 
Associate 
Professor 
Assistant 
Professor 
Instructor 
Table 4.24 Comparison of faculty rank and 
Level 4 Analysis-Bloom's Taxonomy statement: 
Identify Components 
Identify components 1 
Frequently Sometimes Rarely 
Count % Count % Count % 
3 21.4% 2 14.3% 9 64.3% 
2 16.7% 4 33.3% 6 50% 
0 .0% 4 21.1% 15 78 .9% 
5 12.8% 11 28.2% 23 59% 
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Table 4.25 Chi Square Analysis of faculty rank and 
Level 4 Analysis-Bloom's Taxonomy: 
Identify components 
Bloom's Taxonomy Statement L4 Chi  Square, df, p va lue 
Identify components x,2=5.47, df=6, p=.484 
Table 4.26 lists the distribution of use of the tools to engage students at this 
level. Table 4.27 contains the analysis of chi square for this level. There was no 
significant difference. 
The comparison of Level 5, Synthesis question regarding the use of the 
CMS computer mediated communication tools to require students to use the 
tools to draw conclusions and faculty rank revealed that there was no 
significance between the levels of rank and the use of the tools to engage 
students at the third level of Bloom's Taxonomy. Table 4.28 lists the distribution 
of use of the tools to engage students at this level. Table 4.29 contains the 
analysis of chi square for this level. There was no significant difference. 
The comparison of Level 6, Evaluation question regard ing the use of the CMS 
computer mediated communication tools to require students to use the tools to 
conduct a peer critique and faculty rank revealed that there was no significance 
between the levels of rank and the use of the tools to engage students at the 
third level of Bloom's Taxonomy. Table 4.30 lists the distribution. 
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-Professor 
Associate 
Professor 
Assistant 
Professor 
Instructor 
Table 4.26 Comparison of faculty rank and 
Level 5 Synthesis-Bloom's Taxonomy statement: 
Propose a plan 
Propose a plan 
Frequently Sometimes Rarely , 
Count % Count % Count % 
3 21 .4% 3 2 1 .4% 8 
1 9 . 1 %  0 .0% 1 
4 2 1 . 1 %  4 2 1 . 1 %  1 1  
1 0  25% 1 0  25% 20 
Table 4.27 Chi Square Analysis of faculty rank and 
Level 5 Synthesis-Bloom's Taxonomy: 
Propose a plan 
- -
57. 1 %  
90.9% 
57.9% 
55% 
Levels of Bloom's Taxonomy Ch i  Square,  df, p va lue· 
I 
Propose a plan 
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Table 4.28 Comparison of faculty rank and 
Level 6 Evaluation-Bloom's Taxonomy statement: 
Draw conclusions 
! Draw conclusions 
Frequently Sometimes Rarely 
Count % Count % Count % 
Professor 
Associate 
Professor 
Assistant 
Professor 
Instructor 
5 33.3% 3 20% 7 
5 41.7% 1 .08% 6 
6 31.6% 5 26.3% 8 
12 30% 9 22.5% 19 
Table 4.29 Chi Square Analysis of faculty rank and 
Level 6 Evaluation-Bloom's Taxonomy: 
Draw conclusions 
Bloom's Taxonomy Statement LS Ch i  Square, df, p va lue  
Draw conclusions x.2=3.74, df=6, p=.711 
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46.7% 
50% 
42.1% 
47.5% 
Table 4.30 Comparison of faculty rank and 
Level 6 Evaluation-Bloom's Taxonomy statement: 
Conduct peer critique 
Conduct peer critique 
Frequently Sometimes Rarely 
Count % Count % Count % 
Professor 2 14.3% 3 21.4% 9 
Associate 1 .08% 2 16.7% 9 Professor 
Assistant 5 27.8% 4 22.2% 9 Professor 
Instructor 6 15.4% 13 33.3% 20 
of use of the tools to engage students at this level. Table 4.31 contains the 
analysis of chi square for this level. There was no significant difference. 
64.3% 
75% 
50% 
51.3% 
The comparison of Level 6, Evaluation question regarding the use of the 
CMS computer mediated communication tools to require students to use the 
tools to make recommendations based on information or facts and faculty rank 
revealed that there was no significance between the levels of rank and the use of 
the tools to engage students at the third level of Bloom's Taxonomy. Table 4.32 
lists the distribution of use of the tools to engage students at this level. Table 
4.33 contains the analysis of chi square for this level. There was no significant 
difference. 
There was also no significance found in comparing rank to cognitive level 
of use. This was further supported by the comments made by faculty members. 
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Table 4.31 Chi Square Analysis of faculty rank and 
Level 6 Evaluation-Bloom's Taxonomy: 
Conduct peer critique 
Levels of Bloom's Taxonomy Chi Square, df, p val ue  
Conduct peer critique x2=6.90, df=6, p=.330 
Table 4.32 Comparison of faculty rank and 
Level 5 Synthesis-Bloom's Taxonomy statement: 
Make recommendations based on information or facts learned in class 
Professor 
Associate 
Professor 
Assistant 
Professor 
Instructor 
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Make recommendatiio,ns based on in formation or 
facts learned i1n class 
Frequently  
Count % 
5 33.3% 
1 8.3% 
6 31.6% 
13 33. 3% 
Sometimes 
Count 0/o 
3 20% 
6 50% 
4 21.1% 
8 20.5% 
Rare·fy 
Count % 
7 46.7% 
5 41.7% 
9 47.4% 
18 46.2% 
Table 4.33 Chi Square Analysis of faculty rank and 
Level 5 Synthesis-Bloom's Taxonomy: 
Make recommendations based on information or 
facts learned in class 
Bloom's Taxonomy Statement LS Chi Square, df, p vall ue 
Make recommendations based on 
information or facts learned in class 
x, -5.80, df�6, p-.445 
An instructor commented they used e-mail "to send information or notices to 
students". Likewise, a full professor commented, that they used e-mail to "send 
reminders, get in touch with students individually regarding missed assignments 
etc." A full professor commented that they had "students post responses to 
assignments, comment on responses of others" in the discussion forum and an 
associate professor commented they had "students post short assignments and 
ask questions" in the discussion forum. 
Summary 
The purpose of this section was to report the findings of the study. The 
purpose of this study was to describe the current computer mediated 
communication tools that faculty are integrating into instruction with particular 
interest at which cognitive levels the tools are being integrated. The data were 
collected using a web-based survey. A total of 91 full-time faculty members 
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subscribed to the Blackboard users listserv completed the survey. Faculty 
members were using electronic mail more than the discussion forum or chat. The 
discussion forum was being used by less than half of the faculty surveyed, and a 
small percentage were using chat. 
The faculty members are mainly using the tools for convenience in 
communicating with their students. This was accomplished by collecting the data 
via a web-based survey. The data were reported in two major sections: What tools 
are being integrated and how the tools are being integrated . 
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CHAPTER V 
SUMMARY AND RECOMMENDATIONS 
Summary 
This study, which was conducted at a research I institution in the 
southeast, examined which CMS computer med iated communication tools faculty 
integrate into their teaching practices, and at which cognitive levels course tasks 
can be classified that use the tools . This section of the study d iscusses the 
summary and recommendations. It is important to note that the 
recommendations presented here may not be applicable to every institution 
integrating technology. They can provide a foundation for d iscussion in similar 
situations. 
The integration of technology in teaching has been an important issue in 
recent h istory. The NEA reported in the 2003 Almanac on institutional issues, 
that technology integration in instruction was one of the key issues (NEA, 2003) . 
Software such as Blackboard course management system has enabled faculty 
members to use technology in their instruction . These types of systems boast 
that technology can be integrated with relative ease, and institutions are listening. 
Kenneth Green reported that in 2002 , 73.2percent of institutions participating in 
his campus computing survey reported that they are using a standard CMS 
package(Green, 2002). Within these CMS system are a set of tools that anow 
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educators to deliver teaching and learning opportunities that are not bound by 
time and space. Part of this toolkit, the communication tools i.e. electronic mail, 
the discussion forum and chat were the focus of the study. 
The purpose of this study was to describe which CMS computer mediated 
communication tools faculty members were using in instruction and at what 
cognitive levels course tasks can be classified that use the tools. This was 
accomplished by surveying 91 faculty members at the University of Tennessee, 
Knoxville. The following were the major findings of this study: 
1. Faculty members are using the computer mediated communication tools 
in their instruction. 
2. E-mail is the most widely used tool. 
3. The majority of faculty members use the communication tools as a 
convenience to communicate with their students. 
4. Faculty rank has no relationship with the cognitive levels of course tasks 
that use the tools. 
5. Very few of the faculty members are using the tools to require students to 
complete course tasks that reach the middle to upper levels of cognitive 
engagement. 
Discussion 
The survey identified which CMS computer mediated communication tools 
faculty members were using in teaching. Electronic mail was more widely used 
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than discussion forums and chat. The main use for e-mail was communication 
between faculty and students. Most of this communication was focused on 
classroom management issues. The discussion forum was the second most used 
communication tool. However, less than half the faculty surveyed integrated this 
tool. In addition, a small percentage of the faculty members were using chat in 
their instruction. 
Does faculty rank have significance in what cognitive levels the CMC tools 
are being used to support instruction? The study revealed it does not. Faculty 
members, regardless of rank, are rarely using the tools in a pedagogical manner. 
Electronic communication tools allow faculty members unequaled opportunities 
to include higher-order thinking strategies in their use in instruction (Gillespie, 
1998). The exploration into how the tools are being used in instruction leads to 
some interesting discovery. Electronic mail was being used as a convenience 
tool to communicate with students. Many faculty members stated that they use to 
tools to disseminate important information to classes and to communicate 
problems with assignments to students. While this is a perfectly legitimate way to 
use e-mail, the findings suggest that few faculty members are using the tool in a 
pedagogical manner. 
The discussion forum was being used by fewer than 50 percent of the 
faculty surveyed and the comments revealed that it too was being used to 
disseminate class information. Faculty members stated that the discussion forum 
is used an alternative location for questions about class, lectures, and other 
materials. The chat tool, the most elusive of all, was only used by approximately 
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1 2  percent of the faculty surveyed. The responses related that many faculty were 
not interested in using chat. 
There are certain roadblocks to integration. The information presented in 
chapter 2 revealed that to many institutions and faculty members, integration 
simply means using the tools in the classroom. This is a commonly held theme 
throughout higher education. Reports from universities and colleges, the 
government and private organizations have all represented technology 
integration as use. This is a fallacy of the entire system. Report after report looks 
at the counting method as integration research. If we do not get at the deeper 
meanings, sound practices are not shared on a wjde scale basis . When we 
speak to integration, in practice as well as research, we must look at applying the 
use of the tools in the context of the discipline, includ ing sound pedagogical 
underpinnings. The comments included in the survey by faculty members were 
very telling. Many of the comments related that they use the tools to 
communicate course management issues to their students. Many faculty 
members look upon this as integration. 
As educators and researchers, we must look to abolish the roadblocks to 
integration. Some of the roadblocks include misunderstanding the concept of 
integration, lack of technological - pedagogical training, failure to connect 
technology to teaching, teaching technology the way we learn technology rather 
than using teaching principles, and assuming the learners of today, the Internet 
generation, have mastered the use of such tools. Yes, they may understand the 
technical aspects of use , but they do not understand how to use the tools for 
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learn ing. A faculty member commented, "I set them up [discussion forums] for 
the students to initiate discussions in project-based courses. Such d iscussion 
seldom ensues", and 11 1 tried d iscussion forums, but the responses were so 
pedestrian and shal low that I discontinued the practice". Is this type of frustration 
and lack of success do to laziness of students or faculty? Most times, faculty 
members attribute it to lack of modeling of use. If we, as faculty, do not 
demonstrate to students the use, how do they attain the knowledge? Likewise, 
how does the educator attain the knowledge? We must focus on educating the 
educator. 
As the research has shown, technology is used in instruction with l ittle 
forethought to pedagogy. Some faculty members understand that sound 
principals must drive integration for learners and faculty members to have 
successful learning experiences using computer mediated communication tools. 
A problem that has repeated itself is teaching the tools . This is evident in some 
faculty development programs. Learning the tool is necessary at the foundational 
level ,  however, training to support the development of pedagogically sound uses 
of technology integration need to be a part of current faculty development 
programs. Oftentimes the early adopters are the main participatory players in 
technology based faculty development. Faculty development professionals are 
then teach ing individuals who are typically the ones that have less problems with 
integration .  
As many have reported, faculty members often do not feel as  though they 
have time or incentive to make such an investment. This problem has been 
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echoed in instructional technology circles for some time. The result is faculty who 
do not understand the capabilities of the technology to support learning. A 
particular challenge with computer mediated communication tools is chat. A 
faculty member commented on the chat tool "don't use it, don't like chats" and 
"We do not use this. If students want to chat they can find chat-rooms or make 
them." These statements are representative of the feelings of many faculty in 
academia. For the most part, they have pre-conceived notions that chat rooms 
are chambers of evil or they just lack the knowledge of how to use chat 
constructively. This is evident in the comments of a faculty member, " I  do not 
use chat; I tried it and they got off on all kinds of topics that had nothing to do 
with matters in the discipline I was trying to teach" . The frustration of the faculty 
member is evident. Faculty need to be exposed to the positives learning 
experiences that can take place in a chat room, and pedagogical ways of using 
chat, for example brainstorming. Another faculty member commented, "Chat is 
used during and after classroom hours to facilitate interaction and to assist 
students in not only working with the instructor but working together as well." 
This faculty member would model well for others. 
The findings of the study did reveal that a few faculty members are 
integrating the tools at higher levels of Bloom's Taxonomy. For example, a 
faculty member stated that they use the discussion forum in the following 
manner, " I  post a question after I discuss a chapter in class. The students then 
post a response to the proposed question on the discussion board. They must 
respond to 5 questions throughout the semester (5 points in their total grade)." 
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This draws the students into a collaborative learning environment. The are 
questioning one another and searching for answers and meaning. Another 
faculty member noted, I use the discussion forum to "engage in peer review and 
feedback, to post URLs for review, discussion, and critique, to share examples 
related to class." Further, "I use the discussion forum for students to pose 
questions they have about the subject to each other and for other students to 
suggest and discuss possible theories to answer those questions." These are all 
excellent uses of the tools. 
Conclusions 
It can be concluded from the findings this study that faculty members are 
going to continue to integrate computer mediated communication tools in 
instruction. Institutions of higher education are going to continue to push for 
technology integration. Roadblocks to integration are going to continue to rise. 
The fast pace of technological change supplies these issues. Faculty are going to 
continue to use the computer mediated communication tools for convenience 
purposes. 
These findings are important because they describe what is currently 
happening with technology integration. The importance of the information 
pertains to educational costs as well as value. At the institutional level, 
technology integration ranks very high. Colleges and universities spend millions 
of dollars per year on technology. National publications feature the "most wired" 
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campuses. Students are attracted to campuses with a strong technology agenda. 
Students are paying increasing technology fees. Faculty members are feeling the 
pressure to integrate technology into their teaching. All of these issues push 
technology integration no matter which tools, into the arena of importance. 
Recommendations 
Based on the findings of this study, the following are recommendations to 
assist in the integration of CMS communication tools: 
76 
• Promote pedagogically sound uses of technology in instruction by 
implementing workshops focused on the subject. 
• Provide faculty developm/nt opportunities on technology pedagogy. Make 
it convenient for faculty members; take the training to their locations. 
• Develop a technology integration advisory board. Ask faculty who are 
successfully integrating the tools to model the uses for other faculty, such 
as a technology mentoring collaborative initiative. 
• Promote institutional goals that underscore the importance of 
pedagogically sound technology integration. 
• Present faculty development workshops that are customized to discipline. 
• Build an Internet repository of Best Practices. 
• Encourage and reward faculty for exemplar uses of technology to support 
instruction. 
Conduct Further Research 
• Replicate in the future to see if technology integration practices 
change to reflect pedagogical underpinnings. 
• Conduct research on faculty attitudes about the use of technology 
tools in teaching. 
• Conduct research on faculty development practices in technology 
integration. 
Faculty members continually feel the internal and external pressure to 
integrate technology in teaching. The faculty who participated in this study are 
innovators. They are taking the steps to include technology in their teaching 
practice. To increase cognitive engagement, satisfaction, and success with using 
the tools in this manner, we mush push forward with sound institutional goals for 
technology integration and underlying pedagogy. Taking these steps will move us 
in the right direction of getting a sound return on our investment. 
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ATTN: Full-time Faculty (Professor, Associate Professor, Assistant Professor, and Instructor 
ranks) 
Integration of Blackboard's Communication Tools in Teaching 
Participants Needed 
Dear Faculty Member, 
As part of my doctoral work in the College of Education at the Un iversity of Tennessee, I am 
conducting research on the cognitive levels of use of Blackboard's communication tools in 
instruction. I am requesting your assistance in identifying the levels of usage. The purpose of the 
study is to identify which tools (electronic mail, discussion forums, virtual classroom-chat} faculty 
members choose to use in their teaching practice with particular interest in the cognitive levels at 
which the tools are used. 
Participants are needed to complete an online survey. The survey consists of 1 0 questions that 
identify the electronic communication tools e.g. electronic mail, discussion forum, and/or virtual 
classroom (chat} you use in your teaching. There are also questions that categorize the ways you 
are using the tools in teaching. The survey will take approximately 1 5  minutes to complete. You 
will need to complete the survey by May 7, 2003. 
The survey is located at 
http://surveys.utk.edu/jnelson/index.jsp? BrowserType=ie5up 
There are no foreseeable risks involved in your participation in the study. Your participation in th is 
study is voluntary you may decline to participate without penalty. Individual responses will be kept 
confidential. If you decide to participate, you may withdraw from the study at anytime with penalty 
and without loss of benefits to which you are otherwise entitled. If you withdraw from the study 
before data collection is completed your data will be returned to you or destroyed. Submission of 
the completed survey constitutes your consent to participate. 
Survey findings will be available to all respondents. The findings will be used in my dissertation at 
the University of Tennessee. If you have further questions about th is project, please contact me in 
the Business Department at Carson-Newman College at (865) 471 -331 2, or by email at 
jnelson8@utk.edu. 
Thank you, 
Jamie Nelson 
Ph. D. Candidate, Instructional Technology, Curricu lum and Evaluation 
University of Tennessee 
Knoxville, TN 37796 
(865) 494-9063 (H) 
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Integration of Blackboard's Communication Tools in Instruction 
During the survey. please do not use your browser's Forward and Back buttons. Instead, 
please use the buttons below to move through the survey. Please click the Next Page 
button at the bottom of the page to begin the survey. 
Are you using one or more of the Blackboard communication tools e.g. electronic mall, 
discussion forum, and/or virtual classroom (chat) In your course(s)? 
O Yes O No 
Specifically, are you using electronic mail? 
O Yes O No 
Specifically, are you using discussion forums? 
0 Yes O No 
Specifically, are you using the virtual classroom (chat)? 
O Yes O No 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
D 
□ 
□ 
□ 
Sometimes 
D 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
What is the principal way you use discussion forums in your course? 
What is the principal way you use the virtual classroom (chat) in your course? 
90 
Rarely 
D 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
D 
□ 
□ 
□ 
Indicate your current faculty rank. 
O Professor 
O Associate Professor 
O Assistant Professor 
O Instructor 
Indicate your years of service at UTK 
O 5 years or less 
O 6 - 1 0 years 
O 1 1  - 1 5 years 
O more than 15 years 
Additional Comments: 
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